Abstract
Introduction
Disasters and large-scale crises continue to increase in frequency. During the last quarter century, >3.4 million lives have been lost due to disasters, with billions more affected, and tens of billions of dollars spent on repairing damage and reconstructing lives. 1 As the world's population increases in number and density, the risk of disasters resulting in mass casualties and affecting the lives of many continues to increase as well. The world population reached an estimated six billion people on 16 November 1999, and with an estimated annual CRED = Centre for Research on the Epidemiology of Disasters PTSD = post-traumatic stress disorder SARS = severe acute respiratory syndrome nuclear devices. Disasters and overwhelming crises could arise from the ever-present threat of emerging infectious diseases, such as severe acute respiratory syndrome (SARS) and avian influenza, and increasingly can be the result of a breakdown of traditional state structures, armed conflict, and the upsurge of ethnicity and micro-nationalism (e.g., Bosnia, Somalia, Rwanda, Chechnya, Iraq). 9 To mitigate the potential disasters that confront humanity in the new millennium, an evidence-based approach to disaster management is required. A prerequisite to adopting any evidence-based approach in health care is the need to assemble a body of evidence derived from the results of relevant studies. A body of information related to the adverse effects of disasters and large-scale crises now is accumulating, but it requires review and analysis so that disaster responders, managers, and educators can apply the lessons learned during one disaster to the management and response of the next. Adopting an evidence-based approach to disaster management can make mitigation and preparedness more effective, relief more relevant, and response more efficient at the local, national, and international levels. Ultimately, this will help save many lives and protect livelihoods. 10 This study moves toward such an evidence-based approach by identifying peer-reviewed, event-specific publications following a range of disasters and events. Using a comprehensive literature review, this research will identify peer-reviewed publications following a range of disasters and overwhelming crises that have occurred during the past three decades . A number of disasters and overwhelming crises under the categories of "natural disasters","man-made/technological disasters", and "conflict/complex humanitarian emergencies (CHE)" will be reviewed, with peer-reviewed, event-specific publications assessed for date of publication, journal of publication, and publication type.
Methods
A total of 25 disasters or overwhelming crises covering the three categories of "natural disaster", "man-made/technological disaster", and "conflict/CHE" were chosen for this literature review (Table 1) . The 25 disasters were chosen using two methods. First, the Centre for Research on the Epidemiology of Disasters (CRED) database was examined to identify which disasters had occurred internationally over the past three decades. Second, the electronic search engines "Google" and "Yahoo!" also were used to identify disasters that had occurred between 1977 and 2009.
Peer-reviewed, event-specific literature for these 25 events was identified using a comprehensive search of the electronically indexed database MEDLINE (1956-January 2009). The Medical Subject Heading (MeSH) term "disasters" was searched using the MEDLINE database. The search identified >22,000 papers. A preliminary review of 2,000 of these papers identified that the majority of these studies were not relevant to the objective of this current literature search, which was the identification of publications addressing specific disasters. Therefore, event-specific terms for each disaster or overwhelming event were used as keywords to make the search results more specific. The event-specific terms used were the name of the event plus growth of approximately 1.33% (78 million people per year), the world population could reach approximately nine billion people by the year 2050. 2 Increased urbanization and industrialization place a greater proportion of the world community at risk, with the majority of the population migrating to urban, disaster-prone areas that are without an adequate public health protective infrastructure. 2 There are many competing definitions for the term disaster. In 1917, a Canadian-Samuel Henry Prince-began the formal study of disasters with his dissertation on Canada's worst catastrophe, the 1917 ship explosion in the harbor of Halifax, Nova Scotia. 3 His pioneering study and sociological exploration of the effects of disaster stimulated further empirical and theoretical research throughout the 1930s, 40s, and 50s, resulting in a shift in the way that disasters were defined. Rather than referring primarily to the physical agent, definitions and descriptions of disasters began to emphasize the social impact of an event. Throughout the 1960s and 1970s, academics from a variety of disciplines began to examine the nature and concepts of disasters. Whereas the large majority of disasters are managed using local resources, what defines modern-day, large-scale crises too often is a common thread of prolonged, indirect mortality and morbidity resulting from absent, destroyed, overwhelmed, purposely withheld, or not recovered or maintained protective public health infrastructure and systems. 5 While the greater multi-disciplinary interest in disasters has led to more reflection and interpretation, a single definition defining the phenomena of disaster still is elusive, with most disciplines proposing definitions that reflect their individual interests.
Definitions of disaster also can be compared at international and national levels, where organizations develop their own working definitions of disaster, which, not unexpectedly, reflect the professional background of the definer and the context of their work, studies, or research. 6 For example, the definition of disaster utilized by the World Health Organization (WHO) focuses on the health outcomes of disasters, adopting the terminology "Health Action in Crises", 7 while the definition of the International Red Cross focuses on the disruption to communities caused by an event. Thus, events such as earthquakes, floods, and/or hurricanes are not disasters in their own right; rather, they become disasters when they adversely and seriously impact human life, livelihood, and property. 8 In 1997, Al-Madhari et al examined whether a "universal" definition for disaster was feasible, and proposed a definition that incorporated both the health and economic aspects focused on in existing definitions. Their proposed definition was, "An event localized in time and space if one or more of the following consequences occur: (1)10 or more fatalities; (2) damage exceeds $1 million (US); or (3) 50 or more people evacuated". 6 The considerable disparity in existing definitions notwithstanding, most convey the essence of disaster as a serious condition beyond the normal capacity of the local community to cope, thereby, justifying external assistance.
Disasters can be caused by natural phenomena, such as extreme weather and the effects of climate change, or human-made and technological threats, such as terrorism, bioterrorism, and chemical, biological, radiological, or Three Decades of Disasters any other known synonyms or abbreviations that have been used in the literature to refer to the event. In addition to event-specific terms for the 11 September 2001 terrorist attacks and the Iraq conflict, the MeSH terms "September 11 Terrorist Attacks"and "Iraq War 1993"also were searched.
The results of these search strategies were analyzed by three members of the research team to ensure that all identified publications were peer-reviewed and related directly to the relevant event. Abstracts for all papers identified by these search strategies were reviewed, with full papers reviewed when it could not be determined from the abstract alone whether the paper was investigating the specific disaster. Comments, letters, and editorials in peerreviewed journals were excluded.
An extended comprehensive search was conducted for one event (Bhopal) to compare the event-specific literature indexed in MEDLINE to other electronic databases (EMBASE, CINAHL, AMED, CENTRAL, Psych Info, Maternity and Infant Care, and EBM Reviews). Bhopal was chosen for use for this section of the review as preliminary search results indicated that a broad range of inter- 
Journal of Traumatic Stress 42

Military Medicine 40
Psychiatric Services 40
Journal of the American Medical Association (JAMA) 34
Lancet 29
Morbidity and Mortality Weekly Reports (MMWR) 28
Journal of Nervous and Mental Disease 20
American Journal of Public Health 18
Environmental Health Perspectives 18
Journal of Urban Health 14
International Review of Psychiatry 13
New England Journal of Medicine 13
Indian Journal of Medical Research 12
Disasters 11
Psychological Reports 11
Psychiatry 10
Annals of the New York Academy of Science 10
Mount Sinai Journal of Medicine 10
Critical Care Medicine 9 Table 7 .
Southern Medical Journal
The primary research topics for human-made/technological disaster event-specific publications were mental health (40%), medical health (38%), post-traumatic stress disorder (PTSD) (12%), environmental issues (6%), and response (4%). The date range of publications is in Table 5 .
Conflict/Complex Humanitarian Emergencies (CHEs)
Following the six conflict/CHE disasters/crises used for this review (Table 1) , 480 peer-reviewed, event-specific publications were published in 175 journals ( Table 8) .
The journal that published the most event-specific publications following conflict/CHE disasters was the Lancet, which published 15% of all event-specific publications for this category. A list of the top five journals for publication in this category is in Table 9 .
The primary research topics conflict/CHE publications were medical health (50%), organization of health care (24%), and mental health (14%). The date range of publications is presented in Table 5 .
Extended Search: Bhopal-To determine the extent to which peer-reviewed, disaster/crisis-specific literature is indexed in MEDLINE, the Bhopal disaster was used to conduct an extensive, comprehensive literature search of other electronically indexed databases in addition to MEDLINE. The same search strategy used for the initial MEDLINE search was repeated in the following databases: EMBASE, CINAHL, AMED, EBM Reviews, CENTRAL, Maternity and Infant Care, and Psych Info.
The initial MEDLINE-only search identified 86 peerreviewed, event-specific publications. The extended search identified an additional 50 peer-reviewed, event-specific publications indexed in the extra databases searched.There was a Cohen's Kappa agreement of 0.8 between the two reviewers.
Of the 50 additional publications identified for the Bhopal disaster utilizing the additional electronic databases, 56% were indexed in the database EMBASE. Of the 50 publications identified by the searching of these additional databases, 21 publications also were indexed in MED-LINE. These 21 publications were identified by the original search of MEDLINE and were included in the initial 86 publications identified. Thus, a total of 115 peer-reviewed publications were identified for the Bhopal disaster in all of disciplinary studies had been published on the event, and therefore, would produce useful results when comparing it to studies indexed in different electronic databases. The results of this search were analyzed by two members of the research team. Cohen's Kappa Value was calculated for the inter-rater reliability between the two researchers in identifying relevant studies. Data extracted from each publication included the date of publication, journal of publication, and publication type.
Results
Summary of Results
Within the sample of 25 disasters and overwhelming crises (Table 1) , a total of 2,098 peer-reviewed, event-specific publications were published in 789 journals. The disasters/crises with the greatest number of peer-reviewed, event-specific publications were the 11 September terrorist attacks (686), the Indian Ocean earthquake/tsunami (155), Hurricane Katrina (341), the Iraq conflict (252), and the Bhopal disaster (91). The journals that published the greatest number of peer-reviewed, event-specific publications are listed in Table 2 . Prehospital and Disaster Medicine published the greatest number of peer-reviewed, event-specific publications (53), followed by the Journal of Traumatic Stress (42), Military Medicine (40), and Psychiatric Services (40).
Disasters Caused by Natural Hazards
Following the 10 natural disasters/crises used for this review (Table 1) , 405 peer-reviewed, event-specific publications were published in 295 journals ( Table 3) .
The journal that published the most event-specific publications following natural disasters was Prehospital and Disaster Medicine, which published 20% of all event-specific publications for this category. A list of the top five journals for publication in this category is provided in Table 4 .
The primary research topics for event-specific publications regarding disasters due to natural hazards were medical health (38%), mental health (21%), and response (20%). The date range of publications is provided in Table 5 .
Human-Made/Technological Disasters
Following the nine human-made/technological disasters/crises used for this review (Table 1) , 966 peer-reviewed, event-specific publications were published in 416 journals ( Table 6 ).
The journal that published the most event-specific publications following human-made/technological disasters Table 9 -Top five journals by number of publication for conflict/complex humanitarian emergency publicized, high-impact disasters (e.g., 11 September, Indian Ocean earthquake/tsunami, Hurricane Katrina). The majority of event-specific, peer-reviewed publications published within a short time frame after the event (1 week-6 months) focus on descriptive analyses of the event.
However, as the post-event time period increases (>6 months), the type of research published changes. For example, following the 11 September terrorist attacks, initial publications were dedicated to describing the event, including immediate reports of morbidity and mortality and the emergency response. After these initial publications, research investigating the long-term mental health impacts of the attacks, with a focus on PTSD was published. Studies following 11 September continue to be published in 2009, with a focus on the long-term health impacts on first responders, and ongoing studies examining the mental health and PTSD aspects.
Conclusions
To mitigate the potential catastrophes that confront humanity in the new millennium, an evidence-based approach to disaster management is required. A crucial first stage in the process is the identification of peer-reviewed publications across a range of disasters and crises. This study suggests that a broad range of multi-disciplinary journals publish peer-reviewed, event-specific publications. The research topic for these publications differs depending on the type of disaster or crises, as do the top five journals publishing event-specific literature. Literature is published more rapidly (within weeks) following human-made/technological disasters and events, with a greater number of publications following high impact, widely visible events (11 September, Indian Ocean earthquake/tsunami, Hurricane Katrina). While the majority of peer-reviewed, event-specific literature is indexed in MEDLINE, comprehensive search strategies should include EMBASE to increase yield.
the databases searched. Of the available peer-reviewed, event-specific literature on the Bhopal disaster, 75% were indexed in MEDLINE.
Discussion
Peer-reviewed, event-specific literature is published in a wide variety of multi-disciplinary journals, where the type of literature published depends on the type of disaster. Human-made/technological events tend to result in a greater number of psychosocial studies and peer-reviewed publications (with an emphasis on post-traumatic stress disorder (PTSD) and mental health), whereas disasters due to natural hazards and conflict/CHE events predominantly result in publications on the medical/health-related response to the event. Furthermore, the journals that publish peer-reviewed, event-specific literature also differ depending on the type of disaster. This is illustrated by the differences in the top five journals of publication for each category of disaster.
Regardless of the type of publication or the journal of publication, the majority of peer-reviewed, event-specific literature is indexed in MEDLINE. However, further searching of other electronically indexed databases identified additional peer-reviewed, event-specific publications not indexed in MEDLINE. Of these additional publications, EMBASE published the greatest number. Therefore, comprehensive search strategies for disaster-specific literature should include EMBASE to increase the yield and sensitivity of the search results. However, disaster managers, responders, and educators can be confident that MEDLINE indexes approximately 75% of all peerreviewed, event-specific literature and is an important resource in the development and maintenance of an evidence-based approach to disaster management.
This research illustrates that event-specific, peerreviewed literature is published within weeks of highly
